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Lipids 



Short chains 

Long chains 
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Hormones 



— Female <* 



— Sex <— ' — > Corticoids 



Glucocorticoid 

Mineralocorticoids 



Fatty acids(FA): 

1. (SFA): no(c=c) 

2. (USFA): with(c=c) 
More details in 

derived lipids 



Neutral FA 






1/Simple lipids 
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Waxes 



•Long chain FA + long chain monohydroxy alcohol 
■Bee's Wax by Myricyl alcohol C 30 esters 
■ Lanolin (fur of animals) by Cholesterol derivatives esters 
■Vita A,D esters 



•1^ USFA 

•4/ 4/ melting point 

•Liquid 

•E.g. Corn, Cottonseed & Soybean oils 



Solid Fats 



•f^SFA 

#/ M^ melting point 

•Solid 

•E.g. Margarine & butter 



physical prop. 

•Colorless, Odorless, Tasteless 

•pigments (carotenoids) -> yellow color in fats & oils 

•Non-polar 

■Insoluble in H 2 

■Soluble in fat solvents 
-> Chemical prop. 



Rancidity: Bad Flavor (odor + taste) of 
fats or oils due to exposure to 
2 ,moisture, ^temp. 

Hardening (hydrogenation): 

Oil (c=c)+2H -> fat (c-c) 



Hydrolytic 

Due to Moisture(H 2 0)+Bacteria containing lipase -> short chain FA 
Releasing of short chain FA by lipase -> bad flavor 

Oxidative 

Oils easier to rancid due to I^USFA (c=c) 
* antioxidants e.g. (vit. E & Phenols) 

Protects USFA by4^4/ rate of rancidity 



Hydrolysis by acids 

Saponification 

Iodine Num: Num. of l 2 g absorbed by lOOg of oil or fat 
•l 2 Num. 1^ in oil because of "I^USFA 
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Phospholipids 




glycerol 
hosphatides 




1/ lecithin (phosphatide acid + choline) 
2/cephalin (phosphatide acid + ethanolamine ) 
3/ phosphatidyl -serine (phosphatidic acid + serine) 
4/ phosphatidyl - inositol (phosphatidic acid + inositol ) 

5/ plasmalogens 6/ cardiolipins 



*present in cell membranes of lunges & brain ( as myelin sheath) 
y gphingomyelinj *FA linked to sphingosine by amide bond » ceramide 

*ceramide ( sphingosine + FA ) + phosphocholine = sphingomyelin 

1/amphipathic molecules 2/ emulsifying factor 



3/ hydrotropic substance 4/ cell membrane lipoproteins 



# importance of phospholipids 



^ 



5/ plasma lipoproteins 
6/ lung surfactant (X lead to respiratory distress syndrome ) 

7/ synthesis of eicosanoids ( provide arachidonic acid ) 



8/ blood clotting ( provide PAT ) 



9/ mediate Hr actions ( as activation of phospholipase C that act as 2nd Hr messengers 



glycolipids 

( ceramide + CHQ) 



I 



# importance of glycolipids 




cerebrosides 

'contain glucose or galactose 

*all contain C24 fatty acid as 

nervonic acid 



) 



sulfoiipids 

sulfate - C3 of galactose 
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gangliosides^ 



3/Derived 



Fatty Acids 



I 



SFA (NO C=C) 



Alcohols 



USFA 



• Glycerol 

• Sphingosine 

• Sterols 

• Vit. A & D 

• Long Chain 

mo no hydroxy I in waxes 
e.g. Mericyl alcohol 



-> 



-> 



Carotenoids 



• Pigment yellow to red 

• In plants e.gcarrot, tomato 

• In egg yolk, milk, human 

Four types: 

• p carotene (2 Vit. A)due to 
presence of 2 (3 Inone ring 

• a carotene (1 Vit. A) 

• v carotene (1 Vit. A) 

• cryptoxanthine (1 Vit. A) 



Fat soluble Vit 
(A,K,E,D) 



steroids 



3l 



PUFA (>1 C=C) 



Short chain (C2- CIO) 

• C2: Acetic acid 

• C4: Butyric acid 



Long chain (I^CIO) 

• C16: Palmitic acid 

• C18: Stearic acid 

• C24: Lignocericacid 



# Essential FA 

• Not formed in the animal body 

• Must be taken in diet 
They are: 

* a-Linolenic 

* Linoleic 



Deficiency leads to: 

• Fatty liver 

• Sterility 

• Dermatitis 

• Impaired growth 

• Microcytic anemia 



Monoenoic (1 C=C) 

• Palmitoleic (16:1,0)7) 

• Oleic (18:l,o)9) 

• Nervonic(24:l, o)9) 



0)3 

• a-Linolenic (18:3) (triethenoid) 

• Timnodonic(20:5) 

0)6 

• Linoleic (18:2) 

• Archidonic (20:4) (precursor of eicosanoids) 

• Y-Linolenic(18:3) 



# Eicosanoids = C 20 hormones derived from arachidonic acid 



Common features of cyclic group: Has Cyclopentane ring (F^&R;,) at C 8 &C 12 / 2 (OH) at C n &C 15 
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e.g. 


Special 
features 


Site 


Function 


Cyclic compounds 
(Prostanoids) 


Prostaglandins(PG) 

[derivatives of 

Prostanoic acid] 


PGE 2 


has (=0) at C g 


Most cells 


• Vasodilatation 

• smooth muscle relaxation 


PGFa 


has (OH) at C 9 


Most cells 


• Vasoconstriction 

• smooth muscle contraction 


Thromboxanes(TX) 


TXA 2 


Contain oxane 
ring 


platelets 


• platelet aggregation 

• vasoconstriction 


Prostacyclins(PGI) 


PGI 2 


Contain 
additional ring 


Endothelium 


• 4/ sUplatelet aggregation 


Acyclic 
compouns 


Leukotrienes(LT) 


LTA 4 




• Leukocytes 

• Platelets 

• Mast Cells 


• Allergic reactions 

• 1 s Avascular permeability 


Lipoxins(LX) 


LXA 4 




Arterial walls 


• Anti-inflammatory 





# Physical prop, of FA 

1. Melting point: 
si/ si/ M.P by 
•si/ si/ (C) atoms 
•1^ cis [C=C] 
& verse versa 
2. Solubility in water:s|/C 6 soluble 

# Chemical prop, of FA 



1. Ester formation 

Glycerol + 3FA-> TAG 
2. Salt formation 
3. Reduction 
4.Prop. of USFA 
•Addition of l 2 
• addition of 2 
•Addition of H 2 (reduction) 
■C16: Palmitoleic->Palmitic 
■C18: 
Oleic, Linoleic,ot-Linolenic-> 

Stearic 
■C20: 
Arachidonic,Temnodonic-> 

Arachidic 
■C24: Nervonic-Hignoceric 
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Zoosterols (In animals) < 

Cholesterol (C27) 

•Is the most important 

•Precursor of all steroids in animal body 

•Its normal rang in plasma 120-240 mg/dl 
- 'Excreted: 



In Bile 
In Liver 



-> Bile salts 



Trrrj? 

7-Dehydro Cholesterol . Vita D 



VitaD^^Erosterol 



Mycosterols (C28) 
(In yeast & fungi) 



Phytosterols (In higher plants) 
NOT physiologically important 



In Liver : lry BA 

Cholic acide (The main in bile) 
Chenodeoxycholic acid 

In Intestine by bacteria : 2ry BA 
(7adehydroxylase) 

Deoxycholicacid « 

Lithocholic acid 

< 

*less soulble in water 



Corticoids (C21) 

[Pregnane ring] 




V 



Glucocorticoids 

I 



Cortisone Cortisol (mp) 

increase blood glucose level 

— > Mineralocorticoids 
Aldosterone (mp) 

^Regulated by K level and acts 
mainly on kidneys 

Male (Androgens)(C19) 
[Androstane] 



Testosterone (mp) 



DHEA 



^Development male sex organs & 2ry sexual 

character& "t* muscle bulk 

^inactivated in liver & excreted in urine as 

17-ketosteroids 



Bile acids ( C24) 



Bile Salts (C26) 



^removal of cholestrol from blood 
& prevent its stones 
*amphipathic : emulsification of 
fats & help its absorption 



Sodium-glycocholate (80%) 
(BA + Na + Glycine) 

Sodium-taurocholate (20%) 
(BA+ Na +Taurine) 



Estrogens (C18) 

*[Estrane ring] 
*ring A is phenolic 
^Estradiol (mp) 
*secreted by 
ovaries & placenta 
inactivated in liver 
& excreted in urine 



> Female 

I 



T, 
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Progesterone (C21) 

*[Pregnane ring] 
*Progesterone (mp) 

*secreted by ovaries ( after 
ovulation) & placenta 
^inactivated in liver & 
excreted in urine 
* Functions : prepare the 
uterus for implantation & 
breast for lactation & 
maintenance of pregnancy 



